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TI Detecting an analyte in a sample by exciting sensitizer label on analyte, 
permitting energy transfer to acceptor, reacting with chemiluminescent 
precursor, and correlating the signal obtained with the presence or 
absence of the analyte. 
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ADT WO 2004008122 Al WO 2003-US20988 20030703; US 2004014043 Al US 2002-197288 
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AN 2004-156552 [15] WPIDS 

AB WO2004008122 A UPAB : 20040302 

NOVELTY - Detecting (Ml) an analyte in a sample comprises exciting a 
sensitizer label on the sample, allowing energy transfer to an acceptor, 



reacting the excited acceptor with a chemiluminescent precursor to form a 
chemiluminescent compound emitting light in response to an activation 
source, , exposing the compound to an activating source, and correlating the 
. signal detected with the presence or absence of the analyte. 

DETAILED DESCRIPTION - Detecting (Ml) an analyte in a sample 
comprises exciting a sensitizer label on the sample, allowing energy 
transfer to an acceptor so that the sensitizer returns to an unexcited 
state, reacting the excited acceptor with a chemiluminescent precursor to 
form a chemiluminescent compound emitting light in response to an 
activation source, exposing the compound to an activating source, and 
correlating the signal detected with the presence or absence of the 
analyte . 

INDEPENDENT CLAIMS are also included for: 

(1) detecting (M2) a specific nucleotide sequence in a polynucleotide 
analyte comprising: 

(a) providing a sensitizer-labeled analyte; 

(b) providing the specific sequence on a carrier; 

(c) hybridizing the labeled analyte to the specific sequence to form 
a hybridization complex; 

(d) exposing the hybridization complex to light of an appropriate 
wavelength to electronically excite the sensitizer; 

(e) permitting energy from the excited sensitizer label to be 
transferred to an excite an acceptor molecule, so that the sensitizer 
label returns to an unexcited state; 

(f) reacting the excited acceptor molecule with a chemiluminescent 
precursor to form a chemiluminescent compound which emits light in 
response to an activation source; 

(g) exposing the chemiluminescent compound to the activating source 
to produce a detectable signal; 

(h) detecting the signal and correlating the signal with the presence 
or absence of the analyte in the sample; 

(2) a system (I) for detecting an analyte comprising an analyte 
labeled with a sensitizer moiety, a chemiluminescent precursor compound 
capable of forming a chemiluminescent compound which emits light in 
response to an activation source and activating source capable of causing 
the chemiluminescent compound to produce a detectable signal; and 

(3) a kit (II) for detecting an analyte comprising an analyte labeled 
with a sensitizer moiety and chemiluminescent precursor compound capable 
of forming a chemiluminescent compound which emits light in response to an 
activation source. 

USE - (Ml) is useful for detecting an analyte in a sample. The 
analyte is preferably nucleic acid and the method is useful for diagnosing 
(a predisposition to) a disease in a patient, where the signal obtained 
from a sample from a patient is compared with that from a control sample. 
The defect detected may be characterized by an alteration in sequence, 
expression, post-translation modification or a combination of these. The 
labeled analyte is hybridized to a carrier containing an array of 
oligonucleotides representing potential mutations in the analyte 
(claimed) . (Ml) is useful for deciphering the presence of a mutation 
within a given target nucleic acid sample. 

ADVANTAGE - (Ml) is efficient in detecting an analyte, preferably 
nucleic acid in a sample. (Ml) is highly sensitivity and reliable in 
nucleic acid assays. 

DESCRIPTION OF DRAWING (S) - The figure shows solid phase detection of 
immobilized target nucleic acid labeled with a sensitizer. 
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DRWN 7 Drawing Page(s) 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods for detecting an analyte in a sample 

including the steps of: (a) exciting a sensitizer label on an analyte; 
(b) permitting energy from the excited sensitizer label to be 
transferred to and excite an acceptor molecule, whereby the sensitizer 
label returns to an unexcited state; (c) reacting the excited acceptor 
molecule with a chemiluminescent precursor to form a chemiluminescent 
compound which emits light in response to an activation source; (d) 
exposing the chemiluminescent compound to the activating source to 
produce a detectable signal; (e) detecting the signal; and (f) 
correlating the signal with the presence or absence of the analyte. The 
chemiluminescent precursor is desirably an olefin capable of being 
converted to a 1, 2-dioxetane. Target amplification techniques, such as 
PCR, may be used to directly label a target analyte with a sensitizer. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Activating film for chemiluminescent assays and methods for use 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to chemiluminescent assays which 

incorporate a second film or membrane which includes a solid chemical 
component for activation of a stable dioxetane. Decomposition of the 
stable dioxetane can be accomplished using a combination of heat and 
chemical treatment . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ECL Exemplary Claim: 1 
DRWN 1 Drawing Page(s) 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Probes labeled with 1, 2-dioxetane precursors can be 

employed in a variety of assays. The probes may be nucleic acid, peptide 
nucleic acid, proteins including enzyme, antibody or antigen, steroid, 
carbohydrate, drug or non-drug hapten. The probe is provided with a 1,2- 
dioxetane precursor bound thereto, generally either 
covalently, or a strong ligand bond. The dioxetane 
precursor moiety is converted to a bound 1 , 2-dioxetane by 
exposure to singlet oxygen. These dioxetane (labels) either 
spontaneously decompose, or are induced to decompose by an appropriate 
trigger to release light. The trigger may be a change in pH temperature, 
or an agent which removes a protective group. Assay formats in which 
these 1, 2-dioxetane labeled probes and referents may be used to include 
hybridization assays, immuno assays, gel -based assays and Capillary Zone 
Electrophoresis . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Dioxetane labeled probes and detection assays employing the same 

IN Bronstein, I rena ,' Newton, MA, United States 

Edwards, Brooks, Cambridge, MA, United States 
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Voyta, John, Sudbury, MA, United States 
PA Tropix, Inc., Bedford, MA, United States (U.S. corporation) 
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RLI Continuation of Ser. No. US 1998-18180, filed on 3 Feb 1998, now 

patented, Pat. No. US 6063574 Continuation of Ser. No. US 1996-767479, 
filed on 16 Dec 1996, now patented, Pat. No. US 5800999 
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DRWN 1 Drawing Figure (s); 1 Drawing Page(s) 
LN.CNT 947 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Probes labeled with 1 , 2-dioxetane precursors can be 

employed in a variety of assays. The probes may be nucleic acid, peptide 
nucleic acid, proteins including enzyme, antibody or antigen, steroid, 
carbohydrate, drug or non-drug hapten. The probe is provided with a 1,2- 
dioxetane precursor bound thereto, generally either 
covalently, or a strong ligand bond. The dioxetane 
precursor moiety is converted to a bound 1 , 2-dioxetane by 
exposure to singlet oxygen. These dioxetane (labels) either 
spontaneously decompose, or are induced to decompose by an appropriate 
trigger to release light. The trigger may be a change in pH temperature, 
or an agent which removes a protective group. Assay formats in which 
these 1,2 -dioxetane labeled probes and referents may be used to include 
hybridization assays, immuno assays, gel -based assays and Capillary Zone 
Electrophoresis . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Dioxetane labeled probes and detection assays employing the same 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 




AB 


Probes labeled with 1, 2-dioxetane precursors can be 



employed in a variety of assays. The probes may be nucleic acid, peptide 
nucleic acid, proteins including enzyme, antibody or antigen, steroid, 
carbohydrate, drug or non-drug hapten. The probe is provided with a 1,2- 
dioxetane precursor bound thereto, generally either 
covalently, or a strong ligand bond. The dioxetane 
precursor moiety is converted to a bound 1 , 2-dioxetane by 
exposure to singlet oxygen. These dioxetane (labels) either 
spontaneously decompose, or are induced to decompose by an appropriate 
trigger to release light. The trigger may be a change in pH temperature, 
or an agent which removes a protective group. Assay formats in which 
these 1, 2-dioxetane labeled probes and referents may be used to include 
hybridization assays, immuno assays, gel -based assays and Capillary Zone 
Electrophoresis . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Method of detecting a substance using enzymatically- induced 

decomposition of dioxetanes 
IN Bronstein, Irena Y . , Newton, MA, United States 

PA Tropix. Inc., Bedford, MA, United States (U.S. corporation) 

PI US 36536 20000125 

US 4978614 19901218 (Original) 

AI US 1997-958342 19971027 (8) 

US 1989-382125 19890720 (Original) 

RLI Continuation-in-part of Ser. No. US 1988-265406, filed on 26 Oct 1988, 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB In an assay method in which a member of a specific binding pair is 

detected by means of an optically detectable reaction, the improvement 
wherein the optically detectable reaction includes the reaction, with an 
enzyme, of a dioxetane having the formula ##STR1## where T is a 
cycloalkyl or polycycloalkyl group bonded to the 4-membered ring portion 
of the dioxetane by a spiro linkage; Y is a fluorescent chromophore; X 
is hydrogen, alkyl, aryl, aralkyl, alkaryl, heteroalkyl, heteroaryl, 
cycloalkyl, cycloheteroalkyl , or enzyme -cleavable group; and Z is 
hydrogen or an enzyme -cleavable group, provided that at least one of X 
or Z must be an enzyme-cleavable group, so that the enzyme cleaves the 
enzyme-cleavable group from the dioxetane to form a negatively charged 
substituent bonded to the dioxetane, the negatively charged substituent 



causing the dioxetane to decompose to form a luminescent substance that 
includes group Y of said dioxetane. 

CAS • INDEXING IS AVAILABLE FOR THIS PATENT. 
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assays employing the same 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Probes labeled with 1, 2 -dioxetane precursors can be 

employed in a variety of assays. The probes may be nucleic acid, peptide 
nucleic acid, proteins including enzyme, antibody or antigen, steroid, 
carbohydrate, drug or non-drug hapten. The probe is provided with a 1,2- 
dioxetane precursor bound thereto, generally either 
covalently, or a strong ligand bond. The dioxetane 
precursor moiety is converted to a bound 1 , 2 -dioxetane by 
exposure to singlet oxygen. These dioxetane (labels) either 
spontaneously decompose, or are induced to decompose by an appropriate 
trigger to release light. The trigger may be a change in pH temperature, 
or an agent which removes a protective group. Assay formats in which 
these 1,2 -dioxetane labeled probes and referents may be used to include 
hybridization assays, immuno assays, gel -based assays and Capillary Zone 
Electrophoresis . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT . 
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decomposition of dioxetanes 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB In an assay method in which a member of a specific binding pair is 

detected by means of an optically detectable reaction, the improvement 
wherein the optically detectable reaction includes the reaction, with an 
enzyme, of a dioxetane having the formula ##STR1## where T is a 
cycloalkyl or polycycloalkyl group bonded to the 4-membered ring portion 
of the dioxetane by a spiro linkage; Y is a fluorescent chromophore; X 
is hydrogen, alkyl, aryl, aralkyl, alkaryl, heteroalkyl, heteroaryl, 



cycloalkyl, cycloheteroalkyl , or enzyme -cleavable group; and Z is 
hydrogen or an enzyme-cleavable group, provided that at least one of X 
or. Z must be an enzyme-cleavable group, so that the enzyme cleaves the 
enzyme-cleavable group from the dioxetane to form a negatively charged 
substituent bonded to the dioxetane, the negatively charged substituent 
causing the dioxetane to decompose to form a luminescent substance that 
includes group Y of said dioxetane. 

CAS INDEXING IS. AVAILABLE FOR THIS PATENT. 
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continuation-in-part of Ser. No. US 1986-887139, filed on 17 Jul 1986, 
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DRWN 5 Drawing Figure (s); 2 Drawing Page(s) 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Dioxetanes which couple with organic and biological molecules of the 

formula: ##STR1## wherein X is a leaving group which is removed by an 
"activating agent to produce light, wherein A is a coupling substituent, 
Ar is a substituent selected from the group consisting of phenyl and 
naphthyl to provide a label are described. R.sub.l is an optional linker 
substituent and can have between 1 and 30 carbon atoms with some of the 
carbon atoms being oxygen, sulfur, nitrogen or phosphorus. Ar as phenyl 
is preferred. The dioxetane coupled molecules are useful in assays of 
all types where luminescence can be used as an indicator. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L5 ANSWER 2 OF 6 USPATFULL on STN 
AN 1998:99003 USPATFULL 
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CAS • INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Dioxetanes which couple with organic and biological molecules of the 
formula: ##STR1## wherein X is a leaving group which is removed by an 
activating agent to produce light, wherein A is a coupling substituent, 
Ar is a substituent selected from the group consisting of phenyl and 
naphthyl to provide a label are described. R.sub.l is an optional linker 
substituent and can have between 1 and 30 carbon atoms with some of the 
carbon atoms being oxygen, sulfur, nitrogen or phosphorus. Ar as phenyl 
is preferred. The dioxetane coupled molecules are useful in assays of 
all types where luminescence can be used as an indicator. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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continuation-in-part of Ser. No. US 1986-887139, filed on 17 Jul 1986 

DT Utility 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Dioxetanes which couple with organic and biological molecules of the 
formula: ##STR1## wherein X is a leaving group which is removed by an 
activating agent other than an enzyme which is removed by an activating 
agent to produce light, wherein A is a coupling substituent, Ar is a 
substituent selected from the group consisting of phenyl and naphthyl to 
provide a label are described' R.sub.l is an optional linker substituent 
and can have between 1 and 30 carbon atoms with some of the carbon atoms 
being oxygen, sulfur, nitrogen or phosphorus. Ar as phenyl is preferred. 
The dioxetane coupled molecules are useful in assays of all types where 
luminescence can be used as an indicator. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Homogeneous hybridization assay with label -specif ic receptors 
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AB The title hybridization assay comprises hybridization of the analyte 

nucleic acid with an analyte-specif ic nucleic acid which is labeled with a 
fluorescent, phosphorescent, chemi luminescent , bioluminescent , or 
electroluminescent group. Background signal is reduced by quenching the 
signal from non-complexed reporter groups with a reporter group-binding 
substance, e.g. an ant i- reporter group (monoclonal) antibody. 
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AB A chemical amplification reaction for detection of nucleic acids is 

described. The method uses the photosensitizing properties of methylene 
blue to amplify thermally stable olefin dioxetanes by repetitions of a 
photochem. excitation/oxygen quenching cycle. After amplification, the 
dioxetanes are decomposed, with the generation of light, at extremely alkaline 
pH and the emissions can be detected photog. with X-ray film. Lower 
limits of detection of 20-mer oligonucleotide was 0.1 ng. 
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AB Digoxigenated oligonucleotide probes complementary to simple repetitive 

DNA sequences were introduced into nonradioactive fingerprint analysis of 
plant and fungal DNA. The fragment patterns, obtained by blot 
hybridization of TaqI -restricted DNA from chickpea (Cicer arietinum) and 
its fungal pathogen Ascochyta rabiei with digoxigenated probes and either 
a color igenic or a chemi luminescent detection method, were compared to 
those obtained with 32P-labeled probes. In combination with alkaline 
phosphatase and its chemi luminescent substrate 3- (2 ' -spiroadamantane) -4- 
methoxy-4- (3 " -phosphoryloxy) -phenyl -1 , 2-dioxetane (AMPPD) 
digoxigenated oligonucleotides yielded clear-cut fingerprints 
with high signal-to-background ratios within several minutes of exposure 
to X-ray films. The chemiluminescence reaction remained stable for at 
least two weeks. A comparison of banding patterns obtained by radioactive 
versus digoxigenin-based hybridization and detection techniques revealed 
substantial differences in the relative signal intensities of bands. Both 



nonradioactive techniques show a tendency to "equalize" band intensity 
differences. Whereas 32P-labeled oligonucleotides are also applicable to 
in situ hybridization with DNA immobilized in dried agarose gels, gel 
. hybridization did not work efficiently with digoxigenated probes and 
either substrate. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Probes labeled with 1, 2-dioxetane precursors can be employed in a 

variety of assays. The probes may be nucleic acid, peptide nucleic acid, 
proteins including enzyme, antibody or antigen, steroid, carbohydrate, 
drug or non-drug hapten. The probe is provided with a 1 , 2-dioxetane 
precursor bound thereto, generally either covalently, or a strong ligand 
bond. The dioxetane precursor moiety is converted to a bound 
1, 2-dioxetane by exposure to singlet oxygen. These dioxetane (labels) 
either spontaneously decompose, or are induced to decompose by an 
appropriate trigger to release light. The trigger may be a change in pH 
temperature, or an agent which removes a protective group. Assay formats 
in which these 1 , 2-dioxetane labeled probes and referents may be used to 
include hybridization assays, immuno assays, gel -based assays and 
Capillary Zone Electrophoresis. 
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AB Probes labeled with 1 , 2-dioxetane precursors can be employed in a 

variety of assays. The probes may be nucleic acid, peptide nucleic acid, 



proteins including enzyme, antibody or antigen, steroid, carbohydrate, 
drug or non-drug hapten. The probe is provided with a 1, 2-dioxetane 
precursor bound thereto, generally either covalently, or a strong ligand 
bond: The dioxetane precursor moiety is converted to a bound 
1, 2-dioxetane by exposure to singlet oxygen. These dioxetane (labels) 
either spontaneously decompose, or are induced to decompose by an 
appropriate trigger to release light. The trigger may be a change in pH 
temperature, or an agent which removes a protective group. Assay formats 
in which these 1, 2-dioxetane labeled probes and referents may be used to 
include hybridization assays, immuno assays, gel-based assays and 
Capillary Zone Electrophoresis. 
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AB Probes labeled with 1 , 2-dioxetane precursors can be employed in a 

variety of assays. The probes may be nucleic acid, peptide nucleic acid, 
proteins including enzyme, antibody or antigen, steroid, carbohydrate, 
drug or non-drug hapten. The probe is provided with a 1, 2-dioxetane 
precursor bound thereto, generally either covalently, or a strong ligand 
bond. The dioxetane precursor moiety is converted to a bound 
1, 2-dioxetane by exposure to singlet oxygen. These dioxetane (labels) 
either spontaneously decompose, or are induced to decompose by an 
appropriate trigger to release light. The trigger may be a change in pH 
temperature, or an agent which removes a protective group. Assay formats 
in which these 1 , 2-dioxetane labeled probes and referents may be used to 
include hybridization assays, immuno assays, gel -based assays and 
Capillary Zone Electrophoresis. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB , * Probes labeled with 1,2-dioxetane precursors can be employed in a 

variety of assays. The probes may be nucleic acid, peptide nucleic acid, 
proteins including enzyme, antibody or antigen, steroid, carbohydrate, 
drug or non-drug hapten. The probe is provided with a 1,2-dioxetane 
precursor bound thereto, generally either covalently, or a strong ligand 
bond. The dioxetane precursor moiety is converted to a bound 
1,2-dioxetane by exposure to singlet oxygen. These dioxetane (labels) 
either spontaneously decompose, or are induced to decompose by an 
appropriate trigger to release light. The trigger may be a change in pH 
temperature, or an agent which removes a protective group. Assay formats 
in which these 1,2-dioxetane labeled probes and referents may be used to 
include hybridization assays, immuno assays, gel -based assays and 
Capillary Zone Electrophoresis. 
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